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stint* 

mivyfjvm^/Tm, t i> yo 

U^!W#*fttfl«M**x -y? U ?£«3*ifcA'y 

£$3 it^A-yr y t aistifeA 7 r y o»3«#f- 

®m*&mm&. mm^tiamsuyfi^^ 
mt ixKm-izkWHkt't fury • 

[ft#l3 3 iflB^^^fflA'-y^yjJ, a'vtUco 

•yf y • l^y^^y^fA. 
A<yf y ■ i/y^;^fA c 

HEU'^A'^v^ytts ^<ti>A'>yryoD9!l 

f y 1 9 1 mztttzmiP y 9m>^ r y 
iifciMfl»atWB«iMife wai' y*w ? f y <ot» 



[000 1] 

3fil)A«/ry^A'-yry ■ uy^i/XrAfcW-rs. 
[0002] 

[«D&fif] ftflFF 5-22766 9#&*fcli, « 

SRSIWffl ^ -y r y ft^ttflB® SftT ^ £> , cioH 
*fi»«W><y?yaW»Ctts «Mi»*fflA*>yr 
y«#®;:Rl/tIC;{r--F£JB^S. IC^-Ht 

SfUJifcs «^@S6*icMJSLT^«§ti^A.yry^ 
AVrUlWfiH8&IE»f£«Wi:, a* 

[0003] 

i c*- has^t* y . t-t'xx^y HX«A 

fc», A >y r y > W-VXIWIfcWHWClMrc** 
i>L< r y ^ y^yx^-ts i ^ 

[0004] 

mrniMUrtvrv ■ uyffriszrMt. w9 
>mrt*/TVb. '^vT ] mwmw-b, 
mmm®mftixm&&$>& ! mm:bmi. 

V v9Mh* "v r 'J \t . b i> i^A .y r y <»J 
§tifcA >y r y t iff v \ v y?frW*> * r y x 

^ffiffgi: tTlB^-fl) ^ b zmibtz . 
[0005] A'-yf-UJi:. ^< t fcSgAW-ry^ 

sw^iaiit. ^^l^Stii. vytmbvy 

ioilifl • ^X,mzvy9)V^<nvy9)V i DWZXIi 
Lfey s IC^-F (XlilD*-H) *JfAt?Lfc9 
* 0 . D8KOA' >y y Sr P A*P 
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mmmti c k £xA-xfcff? c k 4 . 
[0006] m$m2t,zm&uy?imrt'y'r ] Jit, m 
*m t „ u t jZ^toikckiisiff t assi- 4 t k (= . 

^-rsam^R&ttifci t trow:**. 

[0 0 07] V VffrW y r D tlS^ Hi t > 

T#£'M£S£7?*XLTlfi1t1M£WC;l 4ft; 
V), ■ J*fflL#**XA-Xfcfir3 £k#T'£ 4 . 

[0008] ft£« 3 te$4 w> a y r y \% , a* 

[0009] vv9mrt*/TV\t. w&yvfrbn 

[ooio] mm4mmmmm$mm&, a 
toon] s<y^vmmm.fr^m%ii%>Wiii l z£ 
i&\^&Tfo^xi>. mmmmftmmtixMft 

[0012] 5 WS4 A >y t 'J • \yy^)Vl/X s r 

Mi, uyjrmrtvTVb. ^vv-vimmt, A 
at, Uy^fflA'»/ry«i. ;KKkiA*y 

mutely? >w<vtv msmm/tsmm 
§nft >- ?;mba y f y k s taj^ft vy$)vw\ 

lis mst^EttflNK w v ^fflA-y f y cof»$k tr 

§21tt4£k£!|i$k-f4, 
[0 0 1 3] §t$JS5fc:$4A'7f 'J • L^y^/i^Xr 
A(;t5tt4l^y^^fflA'yryii, ^fflJSSSrtE'ftLT 
^4 C7)Ts Sg&SftftA -y r y (^MiB^CW 

m^it^fBitt 4 £ t 4 k k *> tes jsf^mafc 

4 £ k #*-C£ „ A'vf y ^ Vffy X fcf££T 4 £ k 
*>-c#4. 4ft. vy$m*v^)<rmWktf&ep-> 

%%w^mxjd^mm i im,z%mh - k a*? 

#4. £Wi. IC^-FSr^ftA 7 ry • vy?)V 

y oaawtefr-? ftjtfl»*E«c* 4 <otr, w*m>*-- 



Xfc»f4£ktfT'§4, 
[00 14] 

y ■ ^y?/i^XrA^0^IM@T-*4. 
[0015] A'-y^y • >y^^fAtt, HAI» 

Ayry ■ uy?mm (^vrvmrnm it. m 
AiijAyry • isy?>immmmmzftix 
mm.* ft a ^*®ass 3k. t<fcy^>yb 
m^xmm-h, 

[0016] A-yr'J • \sy?)VisXTM±. 

ISAyry • y?)VW& i ^»ISS LT (u 

(4y-X^^SriA>yry • P^/H/XrAMtk 
#3^Xf AkLTiiK 

[0017] fijffl^ii. A.yr y • \sy9)V*/XT&& 
m->mmmk£fz\twm. <kmximmmm 
(uy^fViD) osssstt, -u^wi 

iMA-yxy^fftrntftm. *Aii6A.yry ■ 

^y^;^ai&fOTtTA>yry«^y^;H-~t'X 
&^it4£k^T'#4. 

tools] mmm. mAm^^v ■ uy?m 
ui&mtmm. mxm**/^) ■ vytm 
m i ^^'7 f y wmwm 1 5{cA»/ry 7twx 

[o o 1 9 3 *iAiUA'yxy • uy?mwu±. m 

J8ll#t*#r4A*yr y{i^y^;HA'.yr y kf?PS 
[00 2 03 Wz, mXUW<yr x J • ^>^/^gl 

[o o 2 1 ] m^x. mxuwurv • vytivm. 
a. &mzmmtifctmm^ y ^w^m^ 

BR. &il^Ey. ffijlf4^&ttt5LB#^ 

>y y (c«tB t^A- v r 'Jii^ € 

4 k k i>fc*M#fctS»LftSL Wffl^^'-yf-y 

[0022] *ft, *AiijA-yry • i>y?mm 
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mo?-? ^^mmm-mzi *> xwmm 
mmmmmmm 2 hi- l t *mwm 3tmt 

wmm 2 m& ix^mwm 3 t,zmt s . 
[0023] *mwm3 1±» ^^M^sAi 

ix. mmim^iix^^yrucomm^sm 

i^HBSii, ^ 7 T U ^OVMT^T- * £ A>y T 'J • 

k y ? /^xf am^ 1 ! y r y * y -r* yxgps^ 

ttzwm^zmmmzimmi&m^, t 
?zmmmmzm@?$:wix?r a . z.<n x otzi 

x. A 7 fy(i ^mmmmmLx^taib. i 
c*-i«fcJ8vtiy<y*y • yy?;i^XT-Mwfc^T 
t , a* ? f y >Ti-ymmmmzmt& c t 

[0 0 24)H2(±. *AiiiA7Ty • i^y*/v*a 
*>K®flW®r2b&. isAiij^-yxy ■ t-y^/ms 

wffiisat. wmmitb. fU7HgIl 
7b, -mm^n^b, mwm2 2t. mix 

[0025] A#*SA@»A y r y • !/y^/i^l 1 <D 

l?fciotAl^n-feyt2 0^ii§#!aiL (4ms 

MS 2) „ T<Xr^-fHail7fcnrttSwSl7at 

iW/yxfcHttt* («ttS3) . «iB> r ^ 
[00 2 6] ilAitSA'-yry • uy^n-tsEiti. A 

H^JR 1 ) («S5) , A*yxUt!ai#**>**-y?& 



A^fU 7 fcWin$*i*CV**Oy 9 try 1 2A«n v^S 
ni>Sgt-C1fA$ii> n-y^ty l 2j&*u«y?3;fifc 

[0027] i«ffl##JLl8Wj& t &**£fct xrv 
mmi b-mmm 7 aTWB*^it&aE&£ 
fti <«®si3) . A'yf y<oixy^;y9--t*x^n 
«H*-T^ ESl/^yry 7 tS»Wffl*WW*IB5* 
WBrfS <*9BS 14). J*^f'J«I^M 
lft«9*&*4 a' »/ r y 7 £ a >y 9 tf y 1 2 To >v?ltzt 

tbtttf, ]sy?>vb&mmrtvT ] )n%r&it% 
mrtvrvnuyfzmi msi 5) , wmi 

ss 7 ) , fl^rs^w^setT* ^ xrw-f 1 7 1 

1 7 aTfiJffl^S^ 

c 0 0 2 8} tit* m®ztdzm%&rtvTV 7m 

^m\sy?m®m*T4X7'v4m.i 7b^ma 
tmi7 ax-mitibbb^ mmtLfzs<vTV<7) 

y?mm 1 mizmmiix^hisyf/im-y 

^xi±a*^7 o%vj±cmm^ffi%rtvT-v 7^m 

B 1 5 £t < XTVA 1 7 ■SJI^H 1 7 at'» 

t>#& {mss) . mt&. r&mtfmmztiJz 
wsmtete. sooRT-f. 2#a^-f (ximth 

[0029] *fc s gLffit^tBA*7ry70A'.yTy 

k A' 7 r y SJI^EItt («JBS9> . 
A 7 ry 7tett, §^A»/f UW<yf UMt«l« 
(««s 10). wy^n^-b'x-tSKffiA'yry 
7ttft0tlSftTV^n<y^tyi 2<?)Uy?£tffiVX 

(msi 1 ) . ^M#*^^A'. y r y 7 &IS^^ 1 

si i«mw=w«iJ:v\ ^y^u7**ik*as*i 

^T^Wm^&tf^ («»S 12), 

[0030] HAiDA.yxy ■ i^y^/^sitt. M 
a§^ffiffl^w^yry7^ji*lI0B#, gJfSHsfc. 

S3tc1BH-ri»o EteAyxy 7<W6ffl«Xii«lftfi 
5ItTi>J:v\ AyryafcfcSOTsMx 
rv»4*^li, Ayr y ^ji€#Stc*AiiiA--yr 
y • uy^/HS»l*»^«i£ffi»L. M«2:1foTi 
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[oo3i3 ttz, wmmiemt. miwhj 
ymwiwmmL, § hizmmzn. a y?- 

*y«ffljx>f yi-2 1 fcj: 9 , *mwm.3<7)mM 
[0 0 32] SSAiift/^yrU • H^HIS 

^;ma 1 14, Mtm i s t mm*& 1 9 1 

[0033] fflWBWtt34{i, fi«ift:(i^jtt3Ji 

mizT ?*xth £ t I) . tPglSiS¥lg4 ti. A 
-yrU^)ifi^7Ttfffl^*[ftj{;{SiIt. a> 
r U IKSWHof - * <y ? £4MP&£g 4 y - mr 

2). 

[0034] «TOI#a4li. y 7#jES&V 

y?Mmx-hhz\ttf&frht, xvf-v nztmz 
timmmvyftviD, mmvytmnm, w 
m » y - F#t s r * y -wb 

[0035] wc, OttUifctfWrty^y 7«3f u 

fet*. JtajtUtlis W^yrU^'J^ A'.y 

r , i t>*y -rxmmi o , tffM#& 5 tanm 

[0 0 36]tifMi#j£5ii. LCD, CRT, LE 
IH^^17ai;, fittffl 5tf>_Lg&fcLED, 9^7° 

it-tD s , s s , f s . mmm 5 

^Sft^D s £f' -* X^W |gg 1 7 fcft&f& . tifg 

[0037] mmw&m y 7 i*i<?>ie$i# 
a 7 a £fag$trc v ^ is a > y r y ^sffliMor- 

*&fg;WR£. WFa*^* (Til*) 
[0038] tiH6i8$^&4 tt. A'>y r y 7 c?*f 9 , 



10, 11 mm^miznm-hwf^^tb^ 

[0039] mmmm&. a* 7 tmi, ieit# 
tibnfis. munftftMfct j<vTV7fr$>m 

[0040] teAgi&A-yry ■ l^/H&tiliftHI 
4*^Oy-Hm#S r J ^|tf^iS¥g4^^0®Ifi 

#1 bfr*$*flNimMt*&IIU ftfctl^^ 

[0 04 1 3 *5»^S 3 3&»tj|fi@a2^ 
ft/^f y 7«01/y^/Hf-t'X?:ffi5'5:V^J: o t L 

[0 04 2] **^I^-I3ii. «A@i(A'>yTy • I' 

y^;v^s 1 x-^T-fizo^xmm^c s mm 

@H2^Lt^ft, fcit^liASiiA'.yry ■ 

mmzirixmAm^vTV ■ isyftvmuz® 
[0043] *mmmw3i±, nyv^-tmtx 

A>yf-y • )sy?jV$gg.l, A'^r'J 7<7)%M<7)tZ#><7) 

ft, ^fi. am. mam, 
vyfivwk. mmmuyf^mntixT 

5th. «fflisia, 3Eft«E^:, ssHnt. mtm&tz 

y • u y ^ /i^s 1 <7)mmmx vmm. mm%m 
mm®iwv->iiz£ mmmt^mmmm 

[0044] mm, rtvTV*ffl&£fflf?iim 
mm&mmwmx'hh. A' 7 xy7a s mit^ 
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m<r>wwv\ik, m^ai^ffl 

SHFl OiMo^^^mtTiiV^ 
[0 0 4 51 gfi^S7 Ali, A' 7 f'J 7<9HSf£#& 

ra^p i o fe^fciMwwi*i»5 tmmm 9 t<r> 

[0 04 63 ;Wf'J7Ba7^tyi 2*ffli, HA 
B»A .yf'J • ]✓ 1 tfSISJfltOiSlfi* 1 5 t£ 

ifAtSi:«W^a-^eyi 2 #31 $££3*1. a" 

ii, fcAift^y^U • py^l^EltOftfi&fr^S 
•^vcfgjftail 5rt«KL&PMc«J:->Tn-y?i:yi 2 

1 0 0 4 7 ] 04 { a ) tt, f&Sig!»*Tl 5 a#j£» 
tTV^ettfffil 5fc3^lffl*0«WB3f»y^ry 7&# 
At4«»iiiaBt4iHBBItft*. 04 <b> i±. # 

1 2 #04 ( d ) t3i*ti: 3 Wig§@L"0*5rvvKSS*e 

S4 (c) m^m<nmm^w)tifi% 

[ 0 0 4 8 3 rtv t y 7 W«fflC^-3 - H £3ft 9 ft 
ft, *A&*&^yrU ■ UyfiiVm (rtvTVl&m 
g) i£A-r?-Ky-^£ft£T. A'^rU 7^i^0 

[004 93 dcOi^fc, A'yf'J • U-y^/^Xf-A 

MSK1 7-C«#JIi:®aifflOA->yr'Jf§^Sl 5 
fc mih k k i (c, «B*SM 1 5 oi»f»|5 
^T15a^M$^-&. 
[00 5 03 A-yf'J ■ l^A'S'XrAti, M 
&mmm?v< v rU 7 #»A3*U n 7 ? i 2 

to 7 ? § futi <h * wis-r i> t . mmmm ?m 

BIOA 7T U ettSrtSMK t . Jlftw W r U BsftS: a> 



El7?f!l»ffc9fli?>#$. 
[005 1 3 Sfc, A'7f'J • l^y^l^XrAkt R 
E^fcx ^ X7*W g£g 1 7 TfTOfc3£m3r&^ 

1 5<0±3<^Stta^*Tl 5 afcjjWRStfTjO&tf* 
fc&fc:. ^KS^Wf'J 7con-y?t?y l 2£jB& 

ts. ^m^oA" 7 ry 7io«ai^<7«^9 
itztm 1 s wffl^fcBffiSPt t4 x7°U"f anrcti 

[ 0 0 5 2 3 HSii. A'^ry 7<^(BSflljSaT*S. 
A-yry7«4. MVIBiR7Cj:, rtr?y*flc7Bfc, 
^^y^"7Dfc. ISH¥S7At s 5M^flH57Efc. 

[00533 wmmmr^zm-Mi, t ^~X7 f 

[00543 MfWlil8fr7 C««RfflOL E P X{±a'-^" 

fcftte. ^«y7 i ysft^^-«ftttaim#§«ss(e»7 

Etfi86^4. »J»tHl»7Ctt. Ayri;3t:ft7BOS 
$, A'.yfy*#:7BcO-7-f^W4$IJfPlH]!S7CtC 

M«SS7C^xg~fffljg$i (Wyf 

[00553 mmmiAte, /< y ?y 7offiiflMM^ 
iam^^ ^ * y 7 a j i: , A«yr y mymmmz 

jf J EU7AIfcSr«x.T=5r4. ^ ^ U 7 A J Ji^fflEE 

nmmmmixt> x<, vy?mn mmm & 

^. iait#S7Ai4, ^y7AJX{^^y7AHC 
[005 63 ^yrU**7B<0SffF- 

. y)^mmtm,mm^j<^ y 7 

AJ(»S. ^*U7AJtt, £*f*aHI#££ft 

ftittfiiw*. «aie-fe>^-7Dtt s A-.yfy**7 

am«»7Efcfl^$. E'S¥S7Aco^fflRiSOr- 
[00 57 3 JI^€IP7EI4. ^«U7AJ^<0flMB 
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wm<7)t-? s * =e v 7 a i phort*/ f y 
r-?, sw^»7c^^tt»ttmii#3sa^«ffl 

^^<f-?f, xttiB'ii#^7A(Die^^^ 

*S8(!li0iMFl 0£#LT, A'yfy 7<0?h§gfc^l 
7Efc^L^v«fc U AyryaatiMAi^* 

[ 0 0 5 8 ] E! 9 iiglf gg7 E£Df^*MK'& 

t o o 5 9 ] y k-R Y^a^iimmii^^ i 
ot«asii. y^-RY07v-^^»ffi^^ 

7 D£Mi£*U 'J k-RY^~?»3:ffift*K7 

[0060] mMHSfflS^ i o tea, mg*y?7 D 

tc. (MxJ^liAgiSM'WTy ■ uy^mmi ) 

7T^)Sj!IMjK i VfclE^EPlin^tlTafS#^7T^ 

3Ett*£f!lfBU SaSR2St^3yT^9-CT»**»fje 
■SISKftt b 5 > ^ ? T r £ * £ £ t T\ SieBfS 

looeu-tht.v is-RYmmmmvxfi 
ffl&t&mmztih. nsmgmsfri o^m. mm 

[0062] hi o«s nmrnnm^ 7 f y ^fMj 

^IflftSB-e*?.. iOA»yry8(i, $iJPHJE7C 
fc v K-yf-y*ft7Bh. »K*y^7Di:, 
7Afc, 3Mf»7Tfc. ta-X7Ffc. 

*fcs *»ft»ffl7*5J*38?9i:. imiJ^H^i o 

t . m i o i o 

& o . mmmi rmmm<om- ivt. mm 

[0063] «S|J9&ffl:r5J*SS?9tt, b *-X7 F 

t^U-CMKHB 7 cat** 7f'J** 7 B izwmzti 



[0064] ftMBft 7 Ci±M»)LE DXUf W 

fcfcfctc. A'-yry^4^ta*^[B€^&®ii#K 
7T («fD3> fcflBH-S. W1I7C11 /<* 
ry*#7B^>M«^astT. H*Mi{I#£iWI# 
E7T «9*?D3) teWM"*, ^vfy*ft7B« 

"7Wtxsg^ti$iJWaig7Cfc^iS$^ > M9PBK7C 

a, ^yryHftfiisASi&A'yry • isy?)i$iW 

lX1^3*??Zftlxmit&ft!&blX.i>£\\ 
[0065] lE1t#$7 Al±. AyfV 7<?)ffiffllS* 
Ett**X*y 7A Jfc, ^vry^##SrE1tt§ 
**U7AIfcHS;lT$:*. 7AJfcttBM«i 
fcb-C, MSlEWSrfEllL'T -®H!Srt«3iSR 
*llB8:SiEfttTfc«fc<, («aJH^) * 

IB^L-Cfe <t<. £ ft 4> zmfr&bitxim ixi>£ 

\K IB1t#^7Aii, ^^y7AJXi^ ; ty7AIfc 
[0 066] MMDR7CMU ^y^U**7B«tfF 
KiKimth. fijg-fe^7D{4 s /^f'J**7B 

7S(cffl*-t5. e»#a7AoffiffijBs^f f -^3ty f 

[0067] jiff ^S7Ttt, ^^y7AJ*^«ffim 
MM^r-^. ^ 'J 7 A I *»fe<OA*yr 'J HS!I##0 

r-^. @j«0iii7c^^^^a}^mu f aa^m 
fi^S-sf<f-^s as-fey^7D*^<^ss^tBm 

^fcS-?< r-^S¥Z»4Stt#S 7 A^fB1g1f#&mM 
i«»10 (#fc^f7Qi:^F7S) Sr^tT, 

y - ky^;i^S l Mmtmfct lxi>£<, 

[0068] 

#&Wtt. +jwsf^iarctt. \sy?>v%tvy?)v 

r y OftfflM^lBItt^ ^ -v rV ^51 
[0069] *»A7f'J • Vy^iV^XfMzl 
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[00703 iflBWOXv? 0 ■ vy^fVyxf-Mzi. 

•ess. 

[0071] ■ uy^flyxy-MzX 

rtvTV&imm^mztizwiizx^xM 

[0072] *||Bf}<7)A'.yr y * 

#ur, wyfm'Urv&mm&mix^m 

X\ jH^A'nWieW^iW 

#a* >y r y <?)^«ii^ i v«ffliga*«firri. £ t 

&X-* . "/r- y yrt yxtfefct & <r 1 1 ?S 
S. ifc, I/y?/W8AyTy^f0ffi^iS£^€f§ 
-C^m Lfc*£«9)IWi i iEil(Mt £ - 1 tfX'% I . 

[01 3 *38ffl(cffi^^-/rU ■ py^^rA^ 

[02 ] iiAiii^'/^y • vy?)\%m. <a>t ys 



[03] *Aia^7Ty • (^y^-ux 

£>gSIS7ny?}ftj£0 

[®4 ] nAWWf-u ■ vvtMtm. (^v^m 
mm) nmmz^vTV mm^m.mmti 

[053 mAm^TV • vy?)Vm (^yf« 

mm) mmmv~m 

[06] teAiifeA'^ry • Vy?A<m. (^7fU^ 

m^g) <o©^i&#7n^0 
[073 rnxm^/rv ■ )/y?}V§m. UUWSt 
mm) mmftyv-m 
[083 wwmmrtvTwmmm 
im9] m8w*v rvvmmmmm 
[0io] m&mMwu^vmMmtim 

m . 2-mmmm. 3-*&§wmw. 4-mmm 
mm, 7R'"$igm* 7T-mmm. 9-nm 

/k 1 5->WJiMftS, l 5 a-16ttatibRjEr, l 

-#^»jtos«s i8-M»m i 

a. 2 0-AIWiHs^ 2 i--fy^-*ynfa}x^ 

*yf\ 2 2-flSBBIKSs Bs-fflf, Cb-H- 

*t#. ib-«6<t#, is-mm. Mr -mm 
Mt-mm. sd-mmm^ sr-u-wt 



[013 




j ;v ; ) 



[23 □□□0 
□□00 
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S10 
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(54) Battery rental system 

(57) The invention provides a battery rental system 
by which a charging and discharging history of a battery 
for rental can be controlled and maintenance of a bat- 
tery can be performed appropriately. 

To achieve this, a battery rental system which 
includes batteries 7 for rental, an unmanned automatic 
battery rental apparatus (battery exchanging appara- 
tus) 1 in which the batteries 7 for rental are accommo- 
dated, and a central control apparatus 3 which effects 
centralized control of the unmanned automatic battery 
rental apparatus 1 over a communication line 2. 
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Description 

10001 ] This invention relates to a battery rental system 
for batteries to be carried by electrically-driven vehicles. 
[0002] A battery charging apparatus for an electric s 
automobile is disclosed in the official gazette of Japa- 
nese Patent Uid-Open Application No. Heisei 5- 
227669, 

[0003] In tiiis battery charging apparatus for an elec- 
tric automobile, an IC card is used upon charging of a 10 
battery for an electric automdbile. 
[0004] The iC card has provided thereon a region for 
recording a history of driving information in the past 
regarding a battery and so forth and another region for 
recording battery unique information of a battery carried is 
corresponding to the electric automobile, 
[0005] The battery unique information includes, for 
example, a type, a time of production, charging-dis- 
charging characteristics and so forth of the battery. 
[0006] The IC card plays a role of a key upon charging so 
at a service stand or records also an identification 
number or the like used for settlement of rates. 
[0007] in a conventional electric automobile, in order 
for a user to enjoy the service of charging of a battery or 
the like, an IC card is required, and a service stand or a 2s 
battery charging apparatus requires an IC card reader- 
writer for reading recorded information of an IC card. 
[0008] Further, as a history of use of a battery, for 
example, the numbers of times of charging and dis- 
charging operations or the like, only the numbers of so 
times of those charging and discharging operations in 
which an IC card is used are stored. 
[0009] In short, in such a case that a battery is 
charged using a charger of a user, since the history of 
the charging or discharging of the battery is not stored & 
into an IC card, it may possibly occur that the timing for 
maintenance of the battery cannot be grasped accu- 
rately. 

E001 0] Consequently, there is a subject that, on both 
of the side which provides service and the side which is 40 
provided service, a cost and time are required for the 
service, or appropriate maintenance of a battery is diffi- 
cult to perform. 

[001 1 ] In order to sol ve the subject described above, 
a battery rental system as set forth in claim 1 is charac- 4s 
terized in that batteries for rental, a battery exchanging 
apparatus, and a central control apparatus for control- 
ling the battery exchanging apparatus over a communi- 
cation line; the batteries for rental store at least 
Identification numbers of the batteries; the battery so 
exchanging apparatus checks an identification number 
and a use amount of a returned battery for rental and 
lends a charged battery; the batteries for rental or the 
battery exchanging apparatus transmits identification 
numbers and use amounts of the returned battery and 55 
the lent battery to the central control apparatus; and the 
central control apparatus stores the transmitted infor- 
mation as information of a rental person. 



[0012] Since each of the batteries stores at least an 
identification number of the battery and the central con- 
trol apparatus stores a rental person as well as the iden- 
tification number of a rental (lent) battery and the use 
amount of a returned battery, operation to input a rental 
ID of a rental person or insert an IC card (or ID card) or 
the like when a battery is returned or lent is not required, 
and common use of a plurality of batteries by a rental 
person can be performed smoothly. 
[001 3] The battery rental system as set forth in claim 

2 is characterized in that each of the batteries for rental 
has a readable and writable storage element built 
therein, and includes communication means for trans- 
mitting the stored information stored in the storage ele- 
ment to the battery exchanging apparatus. 

[0014] Since each of the batteries for rental has the 
readable and writable storage element built therein and 
includes the communication means, when batteries are 
returned from and lent to a plurality of rental persons, 
the communication means of the batteries can individu- 
ally access the central control apparatus to control the 
stored information, and consequently, the returning and 
fending operations can be performed smoothly. 
[0015] The battery rental system as set forth in claim 

3 is characterized in that each of the batteries for rental 
includes a temperature sensor for detecting a tempera- 
ture of the battery, and change-over means for changing 
over and outputting an output signal of the temperature 
sensor and an output signal of the communication 
means- 

[0016] Since each of the batteries for rental includes 
the change-over means for changing over and output- 
ting the output signal of the temperature sensor and the 
output signal of the communication means, terminals of 
the battery can be used commonly and the number of 
terminals of the battery can be reduced, 
[001 7] The battery rental system as set forth in dai m 
A is characterized in that driving power for the communi- 
cation means is supplied from the battery exchanging 
apparatus. 

[0018] Since the communication means is driven by 
power supplied from the battery exchanging apparatus, 
even if the voltage of the battery itself is low, operation 
of the communication can be enabled to enhance the 
reliability of operation, and the reliability of information 
from the communication means can be enhanced. 
[001 9] A battery rental system as set forth in claim 5 
is characterized in that it comprises batteries for rental, 
a battery exchanging apparatus, and a central control 
apparatus for controlling the battery exchanging appa- 
ratus over a communication line; each of the batteries 
for rental includes a storage element built therein for 
storing at least an identification number of the battery 
and stored information as a history of a use condition of 
the battery; the battery exchanging apparatus checks 
an identification number and stored information of a 
returned battery for rental and lends a charged battery, 
and transmits identification numbers and stored tnfor- 
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mation of the returned battery for rental and the lent bat- 
tery for rental to the central control apparatus; and the 
central control apparatus stores the identification 
number and stored information transmitted from the bat- 
tery exchanging apparatus as information of the battery s 
for rental 

[0020] Since each of the batteries for rental in the bat- 
tery rental system as set forth in claim 5 stores the use 
history, the central control apparatus can store the use 
amount of the returned battery rapidly, and besides the io 
central control apparatus can detect the number of 
charging and discharging operations and the number of 
uses of each of the batteries and can make the most of 
it for maintenance of the battery. 
E0021 ] Further, also the history of a battery for rental is 
can be grasped accurately when the battery for rental is 
charged by a user of the same using a charger of the 
user. 

[0022] Since this allows storage of a history of charg- 
ing and discharging of a battery without using an IC m 
card also in a battery rental system which utilizes an IC 
card, it can be applied to both of the two cases. 
[0023] In the following, an embodiment of the present 
invention is described with reference to the accompany- 
ing drawings, & 

FIG, 1 is a simple schematic view of a battery rental 
system according to the present invention. 
FIG. 2 is a simple schematic view of an unmanned 
automatic battery rental apparatus (battery 30 
exchanging apparatus). 

FIG, 3 is a schematic block diagram of essential 
part of the unmanned automatic battery rental 
apparatus (battery exchanging apparatus). 
FIG. 4 is a block schematic view explaining a condi- 3s 
tion wherein a battery is accommodated into an 
accommodation section of the unmanned auto- 
matic battery rental apparatus (battery exchanging 
apparatus). 

FIG. 5 is a simple operation flow diagram of the 40 
unmanned automatic battery rental apparatus (bat- 
tery exchanging apparatus). 
FIG. 6 is a simple operation flow diagram of the 
unmanned automatic battery rental apparatus (bat- 
tery exchanging apparatus). 45 
FIG. 7 is a simple operation flow diagram of the 
unmanned automatic battery rental apparatus (bat- 
tery exchanging apparatus), 
FIG. 8 is a simple schematic view of a battery for an 
electrically-operated vehicle. so 
FIG. 9 is a simple schematic view of a transmission- 
reception section of the battery of FIG. 8. 
FIG. 10 is a simple schematic view of a battery for 
an electrically-operated vehicle. 

55 

To Fig, 1. 

[0024] The battery rental system is composed of an 



unmanned automatic battery rental apparatus (battery 
exchanging apparatus) 1 and a central control appara- 
tus 3 which effects centralized control of the unmanned 
automatic battery rental apparatus 1 over a communica- 
tion line 2 using a network. 

[0025] The battery rental system includes a plurality of 
unmanned automatic battery rental apparatus 1 
arranged in many districts based on the possessed 
number of electrically operated vehicles such as motor- 
assist bicycles, the situations of the districts, the travel- 
ling distances of electrically-operated vehicles and so 
forth so as to provide a user (rental person) with facili- 
ties, and makes a contract, when a user makes use of 
the present system, for example, with a company of the 
battery rental system regarding utilization of the battery 
rental system directly or through an agent or tie like. 
[0026] The system may be such that a contract of 
rental or lease of an electrically-operated vehicle may 
be made with the company of the battery rental system. 
[0027] A user receives setting of a single user regis- 
tration number (rental ID) personally for the user or for a 
family, a company or the like from the company of the 
battery rental system, stores a battery identification 
number into the central control apparatus in a corre- 
sponding relationship to the rental ID and can enjoy 
after the battery is lent a rental service of a battery 
making use of the unmanned automatic battery rental 
apparatus 1 

[0028] When the user makes use of the unmanned 
automatic battery rental apparatus 1, a battery 7 is 
inserted into a battery returning accommodation section 
15 of the unmanned automatic battery rental apparatus 
1 so that an identification number of the battery may be 
recognized by the unmanned automatic battery rental 
apparatus t 

[0029] The unmanned automatic battery rental appa- 
ratus 1 recognizes a battery which has an identification 
number as a battery for rental and informs the user of a 
procedure of utilization, 

[0030] Then, the unmanned automatic battery rental 
apparatus 1 informs, when returning of the battery used 
is confirmed, the user of an accommodated position of 
a battery charged up fully or having an available capac- 
ity. 

[0031] Thereafter, the unmanned automatic battery 
rental apparatus 1 reads the identification number and 
the remaining amount of the battery to be serviced for 
rental as well as the identification number and unique 
information (remaining amount, (remaining amount 
when lent, remaining amount at present), the number of 
times of charging/discharging operations, the number of 
times of use and so forth) of the used battery returned, 
calculates a toll subtracting the remaining amount at 
present from the remaining amount when lent, writes 
the battery remaining amount when lent into the battery 
to be lent then so as to be stored and reports the battery 
remaining amount to the user, and then lends the bat- 
tery to the user. 
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[0032] Further, the unmanned automatic battery 
rental apparatus 1 bidirectionally transmits data of a his- 
tory of the returned battery such as the return date and 
hour, the toll, the number of times of charging/discharg- 
ing operations, the number of times of use and so forth, 
the battery identification number, the rental date and 
hour, the identification number, the remaining amount 
when lent and so forth of the lent battery to the central 
control apparatus 3 over the communication line 2 such 
as a telephone line or a private line by transmission 
means such as a modem, or communication means 71 
provided in tie battery is rendered operative to transmit 
such data to the central control apparatus 3 over the 
communication line 2 through the unmanned automatic 
battery rental apparatus 1 . 

[0033] The central control apparatus 3 connects to the 
plurality of unmanned automatic battery rental appara- 
tus 1 in the various districts and effects centralized con- 
trol by means of a computer so that rental information of 
users and unique information of batteries is controlled 
from the unmanned automatic battery rental apparatus 
1, 

[0034] Particularly, as rental person data, the identifi- 
cation number of the battery lent at present is stored, 
and if the battery of the identification number is returned 
to an unmanned automatic battery rental apparatus 1, 
then the used amount is stored, and the identification 
number of the battery lent newly and the battery remain- 
ing amount then are stored. As the unique information 
of the battery, the number of times of charging and dis- 
charging operations, the number of times of use and so 
forth are stored. 

E0035] The central control apparatus 3 informs a bat- 
tery maintenance section of the company of the battery 
rental system of the data of the battery, informs a user 
of a toil after each fixed interval of time and effects col- 
lection of the toll through a bank or the like. Thus, since 
each of the batteries stores the use history of the bat- 
tery itself, even in a battery rental system which utilized 
an ID card, maintenance timing for the batteries can be 
grasped accurately 

To Fig. 2. 

[0036] The unmanned automatic battery rental appa- 
ratus 1 includes batteries 7 for rental, accommodation 
sections 15, accommodation section indication lamps 
15a, an alarming apparatus 16, a display unit 17, an 
audible indicator 1 7a, and an illumination apparatus 22. 
[0037] The unmanned automatic battery rental appa- 
ratus 1 operates when a person comes, and includes a 
person detection sensor 20 which gives a greeting or 
the like. 

[0038] Operation of the unmanned automatic battery 
rental apparatus 1 is described with reference to FIGS. 
5to7. 

[0039] If a person stands in front of the unmanned 
automatic battery rental apparatus 1, then the person 



detection sensor 20 detects this (status S1), unlocks an 
accommodation section 15 to allow deli very/acceptance 
(status S2), and starts guidance by means of the display 
unit 17 and the audible indicator 1 7a (status S3), 

s [0040] For example, such aural guidance as "Wei* 
cornel Please insert the used battery into the first bay 
(or accommodation section}" is performed. 
[0041 ] The unmanned automatic battery rental appa- 
ratus 1 includes a battery returning accommodation 

io section 15, and if the user inserts a battery into the 
accommodation section 15, then it locks the battery 7 
(status S4), reads the identification number and unique 
information of the battery 7 returned (status S5), effects 
checking of the battery identification number (status 

15 S6), and investigates whether or not a new battery can 
be lent. 

[0042] The unmanned automatic battery rental appa- 
ratus 1 confirms that the battery 7 used is returned into 
the returning accommodation section 15 and a lock pin 

20 12 provided for the battery 7 is inserted to a position to 
be locked and then the lock pin 12 is locked. 
[0043] When there is a problem in regard to the iden- 
tification number, the unmanned automatic battery 
rental apparatus 1 indicates the reason why the use is 

25 impossible using the display unit 17 and the audible 
indicator 17a (status S13), and discriminates whether or 
not the battery 7 returned should be returned back to 
tie user without providing a rental service of a battery 
(status S14). 

30 [0044] If the battery 7 is a stolen battery or the charge 
due Is in arrears, it is kept in the locked condition by the 
lock pin 12, but where the battery 7 is a battery having 
no connection with the rental, the locked condition of the 
battery is cancelled (status S1S), and the battery is 

$5 returned from the accommodation section 15. 

[0045] If rt is determined from the identification 
number that the battery 7 is a battery for rental having 
no problem (for example, that the battery 7 is not a sto- 
len battery that there is no arrear of the toll), then the 

40 amount of use of the returned battery 7 is checked and 
detected (status S7), and further, a procedure for utiliza- 
tion is indicated to the user by means of the display unit 
17 and the audible indicator 17a. 
[0046] Further, the remaining amount when lent and 

as the remaining amount at present of the used battery 7 
returned are read out from the storage means of the 
battery or the central control apparatus 3, and the used 
amount is calculated. Then, the toll, the latest rental 
date and hour and so forth are indicated with the audible 

so indicator 1 7a and the display unit 1 7, and the identifica- 
tion number and the toll of the returned battery are 
stored. 

[0047] The unmanned automatic battery rental appa- 
ratus 1 reports, by means of the display unit 17 and the 
55 audible indicator 1 7a, the accommodation section 1 5 of 
that one of the batteries 7 arranged in a plurality of 
stages which has been charged up fully so that it can be 
provided for the rental service or which has a remaining 
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amount of 70 % or more and can be used (status SS). 
[0048] For example, aura! guidance of 'The rate of 
electricity consumed by you is 500 yen. Please take the 
battery of the second bay (or accommodation section)/ 
is performed. 

[0049] Further, tie battery identification number and 
the battery remaining amount of the battery 7 to be lent 
are stored (status S9), 

10050] The battery remaining amount of the battery 7 
to be lent is stored into the battery 7 (status 510), and 
the lock pin 12 provided for the battery 7 to be provided 
for the rental service is unlocked (status S1 1 ) so that the 
battery 7 can be taken out readily by the user. It is to be 
noted that the status S8 may be provided immediately 
after the status 811. 

[0051] After the battery 7 is taken out, for example, 
such aural guidance of operation completion that 
"Thank you for your utilization," is provided (status S1 2), 
[0052] The unmanned automatic battery rental appa- 
ratus 1 stores also unique electric data information for 
charging such as the return date and hour, the toll, the 
numbers of charging times and so forth of the used bat- 
tery 7 returned, and transmits the data to the central 
control apparatus 3 over the communication line 2. Fur- 
ther, tie unmanned automatic battery rental apparatus 
1 may transmit the amount of use or tie remaining 
amount of the battery 7, 

[0053] in this instance, where the battery itself 
includes communication means, power may be supplied 
from the unmanned automatic battery rental apparatus 
1 to tie communication means in the battery to effect 
communication. 

[0054] Further, the unmanned automatic battery 
rental apparatus 1 receives information of an electric 
processing method corresponding to the data informa- 
tion from the central control apparatus 3, performs elec- 
tric processing in accordance with an information 
instruction of the received information and transmits 
data information of a result of the electric processing 
performed to the central control apparatus 3 over the 
communication line 2 again. 
[0055] Further, tie unmanned automatic battery 
rental apparatus 1 includes the alarming apparatus 16 
so that it issues alarming sound when some trouble 
occurs, and further, upon emergency, the unmanned 
automatic battery rental apparatus 1 can communicate 
with the location of the central control apparatus 3 or the 
company of the battery rental system in contract by 
means of an interphone call switch 21 . 

To Fig, 3. 

[0056] The unmanned automatic battery rental appa- 
ratus 1 includes control means 18 and communication 
means 19. The control means 18 includes information 
recognition means 4 and information transmission 
means 5, 

[0057] The information recognition means 4 is a data 



communication apparatus of the contacting type or the 
non-contacting type, and stored information of a battery 
7 can be accessed thereby, 

[0058] The information recognition means 4 bidirec- 
5 tionally transmits information to and from the communi- 
cation means 7T in the battery, performs checking of the 
battery identification number by means of the reader of 
the information recognition means 4, and investigates 
whether or not the battery 7 is in a normal rental condi- 
10 tion. 

[0059] The information recognition means 4 reads, if 
it is discriminated that the battery 7 is in a normal rental 
condition, a read signal Sr such as the rental ID of the 
user, the year, month, day and hour of the latest rental, 
is tie updating date, the present remaining amount and so 
forth stored in the battery 7, and a recognition signal Sd 
of the information and the data to the information trans- 
mission means 5. 

[0060] Further, the information recognition means 4 
so writes the year, month, day and hour of the latest rental, 
the battery remaining amount and so forth of the lent 
battery 7 to be lent into the battery to be lent using a 
write signal Sw, and supplies a recognition signal Sd of 
the information and the data to the information transmis- 
25 sion means 5. 

[0061] Before the battery is lent, the identification 
number of the battery, the battery remaining amount, 
other histories of the battery and so forth are read as 
read signals Sr, lb by the reader, and recognition signals 
so Sd, Is are supplied to the information transmission 
means 5. 

[0062] The information transmission means 5 supplies 
signals Ds t Ss and Fs for controlling tie display unit 17 
such as an LCD, a CRT, an LED or an EL, the audible 

35 indicator 17a such as a speaker and the accommoda- 
tion section indication lamp 15a for indication by means 
of an LED or a tamp at an upper portion of the accom- 
modation section 15, respectively, 
[0063] The information transmission means 5 supplies 

40 the display signal Ds to the display unit 1 7. 

[0064] The information transmission means 5 supplies 
the sound signal Ss to the audible indicator 17a. 
[0065] The information transmission means 5 supplies 
the flickering signal Fs to the accommodation section 

45 indication lamp 15a, 

[0066] The information recognition means 4 reads 
also data of the history of use of the battery 7 stored in 
storage means 7A in the battery, 
[0067] Further, the unmanned automatic battery 

50 rental apparatus 1 includes terminal connectors (not 
shown) and effects measurement of an electric charac- 
teristic and charging of a battery 7, 
[0068] The information recognition means 4 measures 
a battery remaining amount and so forth from the termi- 

55 nal connectors corresponding to terminals 9, 1 0 and 1 1 
(refer to FIG, 4) of the battery 7 and obtains a battery 
signal lb, and performs processing necessary for charg- 
ing corresponding to the battery signal lb in accordance 
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with a charge signal Cb from the terminal connectors 
corresponding to the terminals 9, 11 of the battery 7. 
[0069] The information recognition means 4 acquires 
unique information of the battery 7 such as the battery 
temperature and the stored information of the storage 
means 7A also from the battery signal lb. 
[0070] The information recognition means 4 supplies 
the unique information read from the battery 7 as the 
information signal Is to the information transmission 
means 5. 

[0071] The communication means 19 of the 
unmanned automatic battery rental apparatus 1 is 
formed from a bidirectional transmitter such as, for 
example, a modem composed of a modulation circuit, a 
clock circuit, a transmission circuit, a photo-coupler and 
so forth, 

[0072] The communication means 19 modulates an 
information signal Mt composed of a read signal Sr from 
the information recognition means 4 and a battery sig- 
nal lb from the information recognition means 4 and 
supplies, for example, a transmission signal Cs as a 
pulse signal or the like to the central control apparatus 3 
over the communication line 2. 
[0073] Further, the communication means 1 9 demod- 
ulates a reception signal 8s such as, for example, a 
pulse signal supplied from the central control apparatus 
3 overthe communication line 2 and supplies a process- 
ing signal Mr to the control means 1& 
[0074] Based on the processing signal Mr, the infor- 
mation recognition means 4 in the control means 18 
supplies a charge signal Cb to the battery 7, 
[0075] Meanwhile, where the number of times of 
charging and discharging operations within a predeter- 
mined period of time is excessively large, charging of 
the battery 7 may not be performed, or the rental serv- 
ice of a battery 7 to the user may not be performed. 
[0076] The central control apparatus 3 receives the 
transmission signal Cs regarding data of the unmanned 
automatic battery rental apparatus 1 over the communi- 
cation line 2 and supplies a reception signal Bs regard- 
ing data necessary for the unmanned automatic battery 
rental apparatus 1 to the unmanned automatic battery 
rental apparatus 1 over the communication line 2. 
[0077] The central control apparatus 3 includes a 
computer and performs centralized control, and effects 
management of users, rental batteries, the unmanned 
automatic battery rental apparatus 1 , measurement and 
execution instruction for charging of a battery 7, the bat- 
tery lives, collection of the toll and so forth. 
[0078] The central control apparatus 3 performs data- 
base management of the rental IDs of users, the identi- 
fication numbers and the remaining amounts when lent 
of the lent batteries, the remaining amounts when 
returned, the used amounts, the addresses, the ages, 
the telephone numbers, the sexes, the contract account 
numbers, the numbers of rental times, the tolls and so 
forth as information of the rental persons. 
[0079] The central control apparatus 3 performs data- 



base management of the batteries such as the sales of 
batteries, the utilization numbers of times, the numbers 
of times of charging and discharging operations, the 
dates and hours of charging, the amounts of charging 

5 and discharging, and the lives, the necessity for 
exchange and so forth from those data. 
[0080] Further, the central control apparatus 3 man- 
ages data of the operating rate and the turnover rate of 
each unmanned automatic battery rental apparatus 1, 

10 the ranges of action of users, and utilization situations, 
the business deployment in the future and so forth by 
patterns. 

To Fig. 4. 

[0081] The battery 7 includes the power supplying 
positive terminal 9, the terminal 10 for electric measure- 
ment, and the power supplying negative terminal 1 1 . 
[0082] Further, the battery 7 includes a handle 1 3 for 
20 being gripped when the battery 7 is to be pulled out from 
the accommodation section 15 of an unmanned auto- 
matic battery rental apparatus 1, and a lock pin 12 for 
mechanical locking, 

[0083] It is to be noted that the terminal 10 for electric 
25 measurement may be composed of a plurality of termi- 
nals. 

[0084] The storage means 7A stores the identification 
number and umpe information of the battery 7. 
[0085] The unique information Is composed of data of 

$o the return date and hour, the number of times of charg- 
ing and discharging operations, the rental date and hour 
(date and hour of lending), the battery temperature, and 
the battery remaining amount, and so on. The battery 
identification number is composed of the production 

35 number, the production year, month and day, and so 
forth. 

[0086] It is to be noted that the unique information may 
include the battery identification number, and the 
unique information may include the rental ID. 

40 [0087] The unique information of the battery 7 is sup- 
plied to an unmanned automatic battery rental appara- 
tus 1 by communication between the information 
transmission means 5 and the communication means 
19 through the terminal 10 for electric measurement. 

45 [0088] Measurement of the battery remaining amount 
or charging is performed using the power supplying 
positive terminal 9 and the power supplying negative 
terminal 11. 

[0089] The battery 7 i ncludes a lock pin 1 2, and if it is 
50 inserted into the returning accommodation section 1 5 of 
the unmanned automatic battery rental apparatus 1, 
then the lock pin 12 is mechanically erected uprightly 
and the battery 7 is locked. 

[0090] On the other hand, a battery 7 charged up 
$5 already can be pulled out readily from an accommoda- 
tion section 15 by the handle 13 as the lock pin 12 is 
pushed back by a returning metal member in the 
accommodation section 15 in response to a cancella- 
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tion signal of the unmanned automatic battery rental 
apparatus 1, 

[0091] FIG. 4(a) is an explanatory view explaining a 
condition wherein a used battery 7 for returning is 
inserted into an accommodation section 15 on which 
the accommodation section indication lamp 15a is flick- 
ering. 

[0092] FIG. 4(b) is an explanatory view explaining an 
intermediate condition during insertion, which is a con- 
dition wherein the lock pin 12 is not projected as shown 
in FIG. 4(d). 

[0093] FIG. 4{c) is an explanatory view explaining a 
condition wherein the used battery 7 for returning is 
pushed in fully, which is a condition wherein the lock pin 
12 is projected and the battery 7 is locked. 
[0094] A bar code may be applied to a side face of the 
battery 7 while a bar code reader is provided in the 
unmanned automatic battery rental apparatus (battery 
exchanging apparatus) 1 to further add information for 
identification of the battery 7. 
[0095] In this manner, in the battery rental system, if 
the unmanned automatic battery rental apparatus 1 rec- 
ognizes a user, then it reports a procedure of use and 
an accommodation section 15 for returning to the user 
by voice and the display unit 1 7 by the information trans- 
mission means 5 and causes the accommodation sec- 
tion indication lamp 15a at an upper portion of the 
accommodation section 15 to flicker. 
[0096] Further, in the battery rental system, if it is con- 
firmed that a used battery 7 for returning is inserted and 
the lock pin 12 is locked, then the information recogni- 
tion means 4 recognizes the battery identification 
number and the battery remaining amount when lent of 
the used battery 7 for returning, and the battery remain- 
ing amount at present is measured from the battery ter- 
minals and the electricity rate is reported to the user by 
voice and the display unit 17, 
[0097] Further, the battery rental system reports the 
accommodation section 1 5 in which a battery 7 charged 
up already is accommodated to the user by voice and 
the display unit 17 again and causes the accommoda- 
tion section indication lamp 15a at an upper portion of 
the accommodation section 15 to flicker to report it, and 
unlocks the lock pin 12 of the battery 7 charged up 
already. 

[0098] Further, the battery rental system stores the 
remaining amount when lent of the battery 7 charged up 
already into the battery 7, stores the battery identifica- 
tion number, the remaining amount when lent, the rental 
date and hour, the returned day and hour and the toll of 
the battery, and outputs a message of completion of 
operation to the user by voice and the display unit again . 

To Fig, 8. 

[0099] The battery 7 includes a control circuit 7C, a 
battery body 7B, a temperature sensor 7D, storage 
means 7A, a transmission-reception section 7E, and a 



fuse 7R 

[01 00] Further, the battery 7 includes a power supply- 
ing positive terminal 9, a terminal 10 for electric meas- 
urement, and a power supplying negative terminal 
5 (grounding terminal) 11. 

[01 01 ] The power supplying positive terminal 9 is con- 
nected to the control circuit 7C and tine battery body 7B 
through the fuse 7F 

[01 02] The battery body 7B is composed of a nickel- 
10 cadmium cell or the like which allows repetitive charg- 
ing. 

[0103] The control circuit 7C includes a plurality of 
LEDs or a bar graph meter, and detects the battery 
remaining amount of the battery body 7B and displays it 

is by the LEDs or the bar graph meter. Further, the control 
circuit 7C supplies a remaining amount detection signal 
representative of the battery remaining amount to the 
transmtssion-recepti on section 7E. 
[0104] The control circuit 7C detects an abnormal 

20 condition of the battery body 7B and supplies an abnor- 
mal condition detection signal to the transmission- 
reception section 7E. 

[0105] A negative terminal of the battery body 7B is 
connected to the control circuit 7C and is connected to 
25 the power supplying negative terminal 11 through a 
short-circuiting resistor (shunt resistor) in the control cir- 
cuit 7C. 

[01 06] The storage means 7A includes a memory 7AJ 
for storing a use history of the battery 7, and a memory 

30 7AI for storing the battery identification number, 

[01 07] The memory 7AJ may store the return date and 
hour as the use history, or may store the number of 
times of charging and discharging operations within a 
fixed period of time, or may store the rental date and 

35 hour {date and hour of lending), or may store them in 
combination. 

[01 08] The storage means 7A may store um^UB infor- 
mation (the remaining amount (the remaining amount 
when lent, the remaining amount at present), the 

40 number of times of charging and discharging opera- 
tions, the number of times of use and so forth) into the 
memory 7AJ or the memory 7AI. 
[0109] The control circuit 7C supervises the voltage 
between the terminals of the battery body 7B, and sup- 

45 plies, if it detects that the battery body 7B has been 
charged, a charge detection signal representative of a 
charged up condition to the memory 7AJ. The memory 
7AJ stores that the charge detection signal has been 
received. 

so [01 1 0] The temperature sensor 7D detects the tem- 
perature of the battery body 7B and supplies a temper- 
ature detection signal representative of the temperature 
to the transmission-reception section 7E. 
[01 1 1 ] The data of the use history and the data of the 

5$ battery identification number of the storage means 7A 
can be accessed from the transmission-reception sec- 
tion 7E. 

[01 12] The transmission-reception section 7E trans- 
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mits data of the use history from the memory 7AJ, data 
of the battery Identification number from the memory 
7AI, data based on a failure detection signal aid a 
remaining amount detection signal from the control cir- 
cuit 7G, data based on a temperature detection signal 
from the temperature sensor 7D and so forth or stored 
information of the storage means 7A or the like to the 
outside of the battery 7 through the terminal 1 0 for elec- 
tric measurement 

[0113] However, the control circuit 7C may be con- 
structed such that the remaining amount detection sig- 
nal is not supplied to the transmission-reception section 
7E and may be constructed such that the battery 
remaining amount is detected through the terminal con- 
nector by the unmanned automatic battery rental appa- 
ratus t 

To Fig. 9. 

{01 14] The transmission-reception section 7£ 
includes a relay RY a diode D, a Zener diode ZD, a 
resistor R, an electric field capacitor Ce, a capacitor C, 
a transistor Tr r and communication means 71 
[01 15] A common contact of the relay RY is connected 
to the terminal 10 for electric measurement, and a break 
contact of the relay RY is connected to tie temperature 
sensor 7D while a make contact of the relay RY is con- 
nected to a Q terminal of the communication means 7T. 
[01 1 6] An output signal of the temperature sensor 7D 
is supplied to the terminal 10 for electric measurement. 
[01 1 7] Meanwhile, if a positive potential higher than a 
breakdown voltage is applied for only a short period of 
time from the outside (for example, an unmanned auto- 
matic battery rental apparatus 1) to the terminal 10 for 
electric measurement, then the electric field capacitor 
Ce is charged and a voltage is applied to a power supply 
terminal V of the communication means 7T so that the 
communication means 7T Is activated. 
[0118] By using the electric field capacitor Ce as a 
power supply to make use of charging and discharging 
of the same and turning the transistor Tr on only for a 
predetermined time which depends upon the resistor R 
and the capacitor C, the relay RY is turned on only for 
the predetermined period of time. 
[01 1 9] Consequently, a movable element of the relay 
RY is moved to disconnect the temperature sensor 7D 
and the terminal 1 0 for electric measurement from each 
other while the terminal 10 for electric measurement 
and the communication terminal Q of the communica- 
tion means 7T are connected to each other for the pre- 
determined period of time. 

[01 20] From the terminal 1 0 for electric measurement, 
data (or stored information) of the storage means 7A 
and data from the control circuit 7C (or the control circuit 
7C itself) can be accessed for the predetermined period 
of time through the communication means 7t 
[0121 ] Fig. 1 0 shows another example of a battery for 
an electrically-operated vehicle. 



[0122] This battery 8 includes a control circuit 7C, a 
battery body 7B, a temperature sensor 7D, storage 
means 7A, communication means 7T t and a fuse 7F. 
[01 23] Further, the battery 8 includes a power supply- 
5 ing positive terminal 9, a terminal 10 for electric meas- 
urement and a power supplying negative terminal 
(grounding terminal) 11, 

[0124] The terminal 10 for electric measurement of 
FIG. 10 is composed of a plurality of terminals and 

10 includes a power supplying terminal 7V for the commu- 
nication means 7T r a terminal 7Q connected to the com- 
munication terminal Q of the communication means 7T, 
and a terminal 7S for outputting a temperature detection 
signal 73 from the temperature sensor 7D, 

is [01 25] The power supplying positive terminal 9 is con- 
nected to the control circuit 7C and the battery body 7B 
through the fuse 7R 

[0126] The battery body 7B is formed from a nickel- 
cadmium ceil or the like which allows repetitive charg- 
20 ing. 

[0127] The control circuit 7C includes a plurality of 
LEDs or a bar graph meter, and detects and indicates 
the battery remaining amount of the battery body 7B by 
the LEDs or the bar graph meter and supplies a remain- 
25 ing amount detection signal representative of the bat- 
tery remaining amount to (a terminal D3 of) the 
communication means 7T. 

[0128] The control circuit 7C detects an abnormal 
condition of the battery body 7B and supplies an abnor- 
30 mal condition detection signal to (the terminal D3 of) the 
communication means 71 

[01 29] The negative terminal of the battery body 7B is 
connected to the control circuit 7G and connected to the 
power supplying negative terminal 1 1 through a short- 
35 circuiting resistor (shunt resistor) in the control circuit 
7C. 

[0130] However, the control circuit 7C may be con- 
structed such that it does not supply the remaining 
amount detection signal to the communication means 
40 7T and may be constructed such that the battery 
remaining amount is detected through the terminal con- 
nector by the unmanned automatic battery rental appa- 
ratus! 

[01 31 ] The storage means 7A includes a memory 7AJ 
45 for storing a use history of the battery 7, and a memory 

7AI for storing the battery identification number. 

[01 32] The memory 7AJ may store, as the use history; 

the return date and hour, may store the number of times 

of charging and discharging operations within a fixed 
bo period, may store the rental date and hour (date and 

hour of the lending), or may store them in combination. 

[0133] The storage means 7A may store also unique 

information (the remaining amount when lent, the 

remaining amount at present), the number of times of 
e$ charging and discharging operations, the number of 

times of use and so forth) in the memory 7AJ or the 

memory 7AL 

[0134] The control circuit 7C supervises the voltage 
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between the terminals of the battery body 7B, and if it 
detects that the battery body 7B has been charged, 
then it supplies a charge detection signal representative 
of a full charge to the memory 7AJ. 
[0135] The temperature sensor 7D detects the tern- 5 
perature of the battery body 7B and outputs a tempera- 
ture detection signal representative of the temperature 2. 
to the terminal 7S, 

[01 36] The data of the use history and the data of the 
battery identification number of the storage means 7A 10 
can be accessed from the communication means 7T 
[0137] The communication means 7T transmits data 
of the use history from the memory 7AJ, data of the bat- 
tery identification number from the memory 7AI, data 
based on a failure detection signal and a remaining is 3. 
amount detection signal from the control circuit 7C, data 
based on a temperature detection signal from the tem- 
perature sensor 7D and so forth or stored information of 
the storage means 7A to the outside of the battery 7 
through (particularly the terminal 7Q and the terminal so 
7S of) the terminal 10 for electric measurement. 
[0138] For example, the communication means 7T 
may be constructed such that it transmits to an 4. 
unmanned automatic rental apparatus 1 or may be con- 
structed such that it transmits directly to the central con- m 
trol apparatus 3. 

[01 39] The invention provides a battery rental system 
by which a charging and discharging history of a battery 5. 
for rental can be controlled and maintenance of a bat- 
tery can be performed appropriately so 
[0140] To achieve this, a battery rental system which 
includes batteries 7 for rental, an unmanned automatic 
battery rental apparatus (battery exchanging appara- 
tus) 1 in which the batteries 7 for rental are accommo- 
dated, and a central control apparatus 3 which effects 35 
centralized control of the unmanned automatic battery 
rental apparatus 1 over a communication line 2. 



Claims 

1. A battery rental system for exchanging a battery 
carried on an electrically-operated vehicle and a 
charged battery, characterized in that 

it comprises batteries (7) for rental, a battery 
exchanging apparatus (1), and a central control 
apparatus (3) for controlling said battery 
exchanging apparatus over a communication 
line; 

said batteries (7) for rental store at least identi- 
fication numbers of the batteries; 
said battery exchanging apparatus (1) checks 
an identification number and a use amount of a 
returned battery for rental and lends a charged 
battery; 

said batteries (7) for rental or said battery 
exchanging apparatus transmits identification 
numbers and use amounts of the returned bat- 
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tery and the lent battery to said central control 
apparatus (3); and 

said central control apparatus (3) stores the 
transmitted information as information of a 
rental person. 

A battery rental system according to claim 1 , char- 
acterized in that each of said batteries (7) for rental 
has a readable and writable storage element (7A) 
built therein, and includes communication means 
[71) for transmitting the stored information stored in 
said storage element (7A) to said battery exchang- 
ing apparatus (1), 

A battery rental system according to claim 2, char- 
acterized in that each of said batteries (7) for rental 
includes a temperature sensor (7D) for detecting a 
temperature of the battery, and change-over means 
(BY) for changing over and outputting an output sig- 
nal of said temperature sensor (7D) and an output 
signal of said communication means (71). 

A battery rental system according to claim 2, char- 
acterized in that driving power for said communica- 
tion means (7T) is supplied from said battery 
exchanging apparatus (1). 

A battery rental system for exchanging a battery 
carried on an electrically-operated vehicle and a 
charged battery characterized in that 

it comprises batteries (7) for rental, a battery 
exchanging apparatus (1), and a central control 
apparatus (3) for controlling said battery 
exchanging apparatus over a communication 
line; 

each of said batteries (7) for rental includes a 
storage element (7A) built therein for storing at 
least an identification number of the battery 
and stored information as a history of a use 
condition of the battery; 
said battery exchanging apparatus (1) checks 
an identification number and stored information 
of a returned battery (7) for rental and lends a 
charged battery, and transmits identification 
numbers and stored information of the returned 
battery for rental and the lent battery for rental 
to said central control apparatus (3); and 
said central control apparatus (3) stores the 
identification number and stored information 
transmitted from said battery exchanging appa- 
ratus (1) as information of the battery for rental. 
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FIG. 2 
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FIG, 3 
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FIG. 4 
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FIG. 5 
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S4^ 



INDICATION OF RETURNING STORAGE SECTION 



LOCKING OF RETURNED BATTER* 



S5 



READING OF IDENTIFICATION NUMBER & UNIQUE 
INFORMATION OF RETURNED BATTERY 



S6^ 



CHECKING OF IDENTIFICATION NUMBER 



PROBLEM PRESENT 







NO PROBLEM 




DETECTION OF USED AMOUNT 
-OF RETURNED BATTERY 
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FIG. 6 
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INDICATION OF BATTERY TO BE LENT 



S9 
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S11 



S12 



\J STORAGE OF IDENTIFICATION NUMBER AND 
REMAINING AMOUNT OF BATTERY TO BE LENT 



STORAGE OF REMAINING AMOUNT INTO BATTERY TOj 
BE LENT 



UNLOCKING OF BATTERY TO BE LENT 



OPERATION COMPLETION PROCEDURE 
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FIG. 8 
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FIG* 9 
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